A Questionnaire Survey for Living Environment of Special Old Age Nursing Homes and Elderly Health Care Facilities in Japan
Masaki YOSHIOKA 1) , Shintaro YOKOYAMA 2) , Satoshi KOGUCHI 3) and Koichi IKEDA 4)
Outline of Questionnaire Survey
The subjects were special old age nursing homes and elderly health care facilities in Sapporo and Fukuoka City, and Hokkaido, Saitama, Kanagawa, and Osaka Prefecture, and Tokyo Metropolis, where are the representative regions in Japan. Table 1 shows the main questionnaire items mainly asked about heating, air-cooling, ventilation system, sanitary system and indoor air quality including bio-aerosol and odors (Cheung et al., 2003; Lloyd, 1990; Luscuere and Borst, 2002; Morawska et al., 1998; Nazaroff et al., 1998) . We send the questionnaire sheets, which were A-4 size and four pages, to total 1,479 homes and facilities. We received total 646 answers about 44% of total number (see Table 2 ).
Developing Database
The 95 questionnaire items as shown in Table 1 were converted 249 categories for statistical analyses. We made the database for special old age nursing homes and elderly health care facilities consisted of about 160,000 data.
Results and Discussion

Building age
There are 37 special old age nursing homes in Sapporo city, Hokkaido. The number of accommodation of special old age nursing homes in Sapporo ranged from 50 to 200 and the mean value was about 95.
The number of capacity of elderly health care facilities in Hokkaido ranged from 41 to 185 and the mean value was 90.8.
The number of visitor (outpatient) of special old age nursing homes in Sapporo ranged from 2 to 150 and the mean value was 28.1 per day.
The number of visitor of elderly health care facilities in Hokkaido ranged from 4 to 88 and the mean value was 30.4 per day. Table 4 and Table 5 summarize the mean, the minimum and the maximum values of the floor area and the number of accommodation respectively.
The floor area of the total 648 facilities rangedfrom 907 to 15,749 m 2 . According to Table 4 , the mean values of the floor area in Hokkaido and Tokyo Metropolis were relatively larger than the other regions.
The number of accommodation of the total 648 facilities ranged from 30 to 380 persons and the mean value was 89. The mean value of the number of accommodation in Saitama was smaller than the other regions. Figure 1 shows the relationship between the floor area and the number of accommodation.
The floor area was proportional to the number of capacity (Rϭ0.587). It was indicated that the present floor area per person of Japanese special old age nursing homes and elderly health care facilities was about 44 m 2 . Table 6 shows the measurement times of air temperature. The total 73% of special old age nursing homes and elderly health care facilities measured air temperature. The 52% of homes and facilities meas- ured air temperature periodically. The rate of measurements of air temperature in Hokkaido was 83%, which was relatively higher than those in the other regions. The relative humidity was measured in 63% of total facilities. The rate of measurements of relative humidity in Hokkaido was 74%, which was also relatively higher than those in the other regions. Table 7 shows checking times of air filter. The total 96% of special old age nursing homes and elderly health care facilities checked air filter. The 86% of the homes and facilities checked air filter periodically. The value of checking times of air filter in Hokkaido was 92%, which was relatively lower than those in the other regions. It was thought to be one of the improving points.
Measurements of air temperature and humidity
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Checking and cleaning of air filter
The total 98% of special old age nursing homes and elderly health care facilities cleaned air filter. The 86% of the homes and facilities cleaned air filter periodically. The value of cleaning times of air filter in Hokkaido was 93%, which was relatively lower than those in the other regions. It was thought to be also one of the improving points in Hokkaido district. Table 8 summarizes the setting values of air temperature and humidity in each district and season. In summer the mean of setting values of air temperature was 25.2°C. The setting air temperature of Fukuoka, the south part of Japan, was the highest value of 25.7°C. In winter the mean value of setting values of air temperature was 23.7°C. The setting air temperature of Hokkaido, the northland in Japan, was the highest value of 24.4°C. The setting air temperature of Saitama and Osaka were 23.2°C and 23.2°C, those were relatively lower values than other districts.
Control of air temperature and humidity
In summer, the mean of setting values of relative humidity was 53%. The setting values of relative humidity of Hokkaido and Osaka were lower than those of the other districts. In winter, the mean value of the relative humidity was 41%. The setting value of relative humidity of Hokkaido in winter was the lowest value of 38%. Table 9 shows the complaints by occupants concerning cold, hot and dizzy sensations in each season. In winter, the value of complaints about cold sensation was 43%. It was supposed to be caused by poor heating system. In summer, there were complaints by occupants about cold sensation in the 14-24% of the homes and facilities except Hokkaido district. It seemed to be caused by over cooling. On the other hand, the value of complaints about hot sensation in winter was less than other districts. In summer, the value of complaints about hot sensation was 44%. It was hoped the optimization of both heating and cooling systems in Japanese elderly homes and facilities.
Complaint by occupants
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M. Yoshioka, S. Yokoyama, S. Koguchi and K. Ikeda 2) The main questionnaire asks about heating, air-cooling, ventilation system, sanitary system and indoor air quality including bio-aerosol and odors. We send the questionnaire sheets to total 1,479 homes and facilities. We received total 646 answers, about 44% of total number. The 95 questionnaire items were converted 249 categories for statistical analyses. The present database for special old age nursing homes and elderly health care facilities consists of about 160,000 data.
3) The data obtained from Sapporo City and Hokkaido Prefecture were compared with those of the other regions especially the following building age, floor area, building capacity, air temperature, humidity, maintenance of air filter, complaints by occupants. And, the main differences were setting values of air temperature in both winter and summer and aircooling system. In summer, the mean setting air temperature of Hokkaido was slightly higher than the mean value of total. In winter, the mean setting air temperature of Hokkaido was the highest in six districts. And, the value of complaints of Hokkaido about cold sensation in summer was the lowest in six districts, the value was only 4%.
